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Abstract

Chili is a high value vegetable commodity. Because there are still many people who do not understand the type of superior chili plant.
Because all this time the community determines the superior chili plants only by guessing, because of that, it was developed a Decision
Support System which was used to determine the superior chili plant. Sample (alternative) of this research were 3 types of chili plant,
namely cayenne curly chili, large chili. While the criteria used were plant age, plant height, leaf conditions, number of leaves and the
results obtained from this study large chili plants are the highest ranked. The method used in determining the superior chili was Simple
Additive Weighting (SAW), and the construction of Decision Support System (DSS) to determine superior chili plant using the Delphi 7

application program.
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1. Introduction

1.1. Background

Chili plant is woody shrub, and the fruit is sorely spicy caused by
capsaicin. Currently chili is one of the vegetable commadities that
needed by people, both national and international. Every day the
demand for chili is increasing along with the increasing number of
people in various countries. This cultivation is a business oppor-
tunity that is still very promising, not only the local market but
also the opportunity to meet the export market.

Chilli farmers in the Poncowarno village, Central Lampung, they
still don’t know the qualified chili and has potential to grow fast.
For the people in the village, determining chili plant is usually
only done by guessing. Therefore, researcher is interested in con-
ducting research in determining the ideal chili plant, easier to cul-
tivate and more quickly developed. In determining the chili plant
must also be with the criteria and type of chili that growing fast,
not arbitrary.

1.2. Problem formulation

According to background above it can be formulated problems

to be discussed namely:

1. How to design decision support system in determining
superior chili plant?

2. How to determine quality level of chili plant?

1.3. Problem limitation

According to background and problem formulation above, it is

limited by the following:

1.  To observe type and criteria of chili plant based on deci-
sion support system.

2. This decision support system is only discussed about
superior chili plant that will be developed.

1.4. Research purpose

As for the objectives of this research were :

1.  Todesign and to create decision support system in determin-
ing weighting and ranking of superior chili plant using Sim-
ple Additive Weighting (SAW).

2. To apply simple additive weighting (SAW) method as one
of problem solving method in creating Delphi 7-based deci-
sion support system application.

In Decision Support System the researcher will raise a case that is
looking for the best alternative in this case determining the chili
plant based on the criteria that have been determined by using the
Simple Additive Weighting (SAW) method. Research was carried
out by looking for weight score for each attribute, then ranking
process that will determine the optimal alternative, namely the
ideal and qualified chili plant.
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2. Literature review

2.1. System definition

The system refers to the point of view in enhancing the particular
group of elements that are integrated with the intent of the same
person to achieve a goal.

Definition of system revealed that the system can be defined as a
unified entity of two or more components or subsystems that are
integrated to achieve a goal.

From the above definition, it can be concluded that the system is a
set of elements that are integrated or related to achieve a certain
goal.

2.2. Decision definition

Decision is a termination of the thought process of a problem by
selecting an alternative. A decision is a choice among alternatives.
This definition contains 3 terms:
1) There is choice or logical choice or consideration
2) There are some alternatives must be selected as the best one.
3) There is a goal to be achieved and the decision is closer to
the goal.

2.3. Decision support system

Decision Support System (DSS) is a system intended to support
managerial decision-makers for semi structured issue. Scott Mor-
ton defines DSS as an interactive computer-based system, which
helps decision-makers to use data and models to solve unstruc-
tured problems [64-65]. The DSS could be viewed as the tool for
decision-makers to expand their capabilities, but not to replace
their judgments [60]. DSS is intended for decisions that require
judgment or on decisions that the algorithm cannot at all support.
As a general term, DSS is used to illustrate all computerized sys-
tems that support decision making in an organization.

The main purpose of DSS is to support and to improve decision
making [61].

In accordance with the concept of DSS above, the particular dis-
tinction about DSS with Management Information System lays on
the orientation of organization to have a knowledge management
system to guide all its personnel in solving problems, it can have
its own DSS for marketing, finance, and accounting, SCM sys-
tems for production, and some expert systems to make diagnosis
and help desk improvement [62-63].

The purposes of decision support system are:

1) To help manager in making decision about semi structured
problem.

2) To give support about manager consideration and not aimed
to change manager function.

3) To improve the decision effectiveness taken by manager
more that its efficiency improvement.

4) The speed of computer computing allows decision makers to
do a lot of computing quickly at a low cost. Increased
productivity builds a group of decision makers, especially
experts that can be very expensive. Computerized support-
ers can reduce groups and allow their members to be in dif-
ferent locations (saving on travel costs). In addition produc-
tivity of support staff (e.g. financial and legal analysis) can
be improved. Productivity is improved using optimization
tools that determine the best way to run a business

5) Computer quality support can improve the quality of deci-
sion made as an example, the more accessible data the more
alternatives that can be evaluated.

6) Risk analysis can be done quickly and views from experts
(some of them in remote locations) can be collected quickly
at a lower cost. Competitive management and enterprise re-
source empowerment competitive pressures make decision-
making tasks difficult in the sense that competition is based
not only on price but also on quality, speed, product cus-

tomization, and customer support [50-53]. Organizations
must be able to frequently and quickly change modes of op-
eration, reengineer processes and structures, and empower
employees with innovative decision-making technology. It
can create significant empowerment by allowing people to
make good decisions quickly, even if they have insufficient
knowledge.

7) Overcome the cognitive limitations in processing and stor-
age. The human brain has limited ability to process and
store information

The application of decision support system may consist of several
subsystems namely:

1) Data management subsystem

Data management subsystem includes a database that contains
relevant data for a situation and is managed by software called a
database management system (DBMS / Data Base Management
System).

The data management subsystem can be interconnected with the
company's data warehouse, a repository for enterprise data rele-
vant to decision making.

2) Model Management Subsystem

Is a software that includes financial models, management science
statistics or other quantitative models that provide analytical capa-
bilities and appropriate software management. Modeling lan-
guages to build custom models are also included the software is
often called the base model management system (MBMS).

3) Subsystem user interface

User interface subsystem communicates with and instructs as de-
cision support system through the subsystem, the user is the part
that is considered from the system.

4) Knowledge-based Management Subsystem

The subsystem supports all other subsystems or acts directly as an
independent and optional component.

Based on the definition of decision support system, it should in-
clude three major components of the DBMS, MBMS and user
interface knowledge-based management subsystem are optional,
but can provide many benefits because it provides intelligence for
the three major components.

3. Methods

3.1. FMADM method

Fuzzy Multiple Attribute Decision Making (FMADM) is a method
used to find the optimal alternative from a number of alternatives
with certain criteria. The core of FMADM s to determine the
weight score for each attribute, then proceed with the ranking
process that will select the alternatives already given. There are 3
approaches to find attribute weight score. Those are subjective
approach, objective approach and integration approach between
subjective and objective. Each approach has its advantages and
disadvantages [45-47]. In the subjective approach, the weight
score is determined on the basis of the subjectivity of the decision-
makers, so that some factors in the alternative ranking process bias
are determined freely. In an objective approach, the weighted
score is mathematically calculated from the decision maker.

3.1.1. FMADM algorithm

FMADM Algorithm is:

1) Provide score of each alternative (Ai) on each criterion (Cj)
that has been determined, where the score is obtained based
oncrispscore;i=12,..mandj=12 ..n.

2) Provide weight score (W) which is also obtained based on
crisp score.

3) Normalize the matrix by calculating the normalized perfor-
mance rating (rij) score of the alternative Ai on the attribute
Cj based on the equation adjusted to the attribute type (at-
tribute benefit / benefit = MAXIMUM or cost / cost = MIN-
IMUM attribute). If it is a profit meaning then the crisp (Xij)
score of each attribute column is divided by the crisp MAX
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(MAX Xij) score of each column, while for the cost attrib-
ute, the crisp MIN (MIN Xij) score of each attribute column
is divided with the crisp (Xij) score of each column.

4) Perform the ranking process by multiplying the normalized
matrix (R) with the weight score (W).

5) Determine the preference score for each alternative (Vi) by
summing the product of the normalized (R) matrix with the
weight score (W). Greater Vi score indicates that Ai’s alter-
native is more selected, in the journal [56-58].

3.1.2. Finishing process

This research used FMADM with SAW method. Therefore the
stages are

1) Determining the criteria that will be used as a reference in
decision making, namely Ci

2) Determining each compatibility alternative rating on each
criterion.

3) Creating a decision matrix based on criterion (Ci), then
normalizing matrix based on the equation adjusted to the at-
tribute type (attribute gain or cost attribute) to obtain a nor-
malized R matrix.

4) The final result is obtained from the ranking process that
was the sum of normalized R matrix multiplication R the
weight vector to obtain the largest score selected as the best
alternative (Ai) as the solution.

3.2. SAW method (simple additive weighting)

Is one of MADM problem solving method (Multiple Attribute
Decision Making). The SAW (Simple Additive Weighting) meth-
od is often also known as the weighted summing method. The
basic concept of SAW method is to find the weighted sum of per-
formance ratings on each alternative of all attributes [40][41][42].
The SAW method requires the process of normalizing of the ma-
trix (X) decision to a comparable scale with all existing alternative
ratings [43-45]. Given the following equation:

Where r.ij is normalized performance rating of Ai, at Cj attribute , ;
i=1,2,....m dan J = 1,2,...,n. Preference score for each alternative
(Vi) given as follows :

n

T —
Li—lz Wi Fij
I=1

A larger value of VI indicates that Ai's alternatives are preferred.
the stages of SAW method are:

1) Determining the criteria to be used as a reference in the
making decision, ie C,

2) Determining compatibility rating for each alternative at each
criterion

3) Creating a decision matrix based on C criterion, then per-
forming a normalized matrix based on an equation adjusted
to the type of attribute (profit attribute or cost attribute)

4) The final result is obtained from the ranking process that is
the sum of the matrix multiplication of R normalized with
the weight vector to obtain the great value that selected as
the best alternative (A) as the solution.

3.3. The advantage of simple additive weighting (saw)
method

The advantage of the Simple Additive Weighting (SAW) model
compared to other decision-making models lies on its ability to
perform scoring more precisely because it is based on predeter-
mined criteria and preference values, besides that SAW can also
select the existing alternative because of the ranking process after
determining the weight value for each attribute.

4. Discussion and Implementation

4.1. Needed criteria

a) Determining Criteria
In this calculation, criteria were needed to determine superior chili
plant. The weight of each of these criteria will be determined. The
weight consisted of five lingustic values, namely Very Bad, Bad,
Fair, Good, Very Good as shown in Table 1.

Table 1: Scoring Criteria

No. Linguistic value Score
1 Very bad C1
2 Bad Cc2
3 Fair C3
4 Good c4
5 Very good C5

Based on the criteria and suitability rating of each alternative in
each criterion that had been determined, then the elaboration of
the weight of each criterion that had been converted to fuzzy
numbers. The criteria needed in making decision regarding the
determination of superior chili plants can be seen in Table 2

Table 2: Criteria

Criteria Description

Cl Plant age

Cc2 Plant height

€3 Leaf condition

C4 The number of leaves

The following is a description of each criterion that has been con-
verted to fuzzy numbers with their weight scores. Table 3 shows
plant age criteria.

Table 3: Plant age criteria

Plant age Linguistic value Score
0-7 Very bad 1
8-30 Bad 2
31-45 Good 4
46 - 60 Very good 5
Table 4 shows plant height criteria.
Table 4: Plant height criteria

Plant height  Linguistic value Score
1-2 Very Bad 1
3-4 Bad 2
5-6 Good 4
7-9 Very Good 5
Table 5 shows leaf condition criteria.

Table 5: Leaf condition criteria
Leaf condition Linguistic value Score
Founded pest Very Bad 1
Not fresh Bad 2
Fresh green and not uniform Good 4
Fresh green and uniform Very Good 5

Table 6 shows the number of leaves.



International Journal of Engineering & Technology 3559
Table 6: The number of leaves Table 8: Alternative ranking

The number of leaves Linguistic value Score No. Alternative Vi

0-2 Very Bad 1 1 Large chili 0.88

3-5 Fair 3 2 Cayene 0.87

6-7 Good 4 3 Curly 0.75

8-10 Very Good 5

In this calculation it will be used 3 samples, the number of chili

namely cayen, curly and large. Based on the sample data above, 4.3. Implementation

then the data were formed to rating the suitability of each alter- . ) ) )

native with the criteria. So that the criteria for each alternative Implementation serves to display form or interfaces in the

can be seen in Table 7. application of decision support system. With this implemen-

tation, the decision support application will be easier and

Table 7: Criteria for each alternative the better results. Implementation results can be seen in this

Name of plant Cl C2 c3 ca section and explain that this system can be opened and func-

Cayen 4 5 4 4 tioned properly. The following are the display of the pro-

Curly 4 2 5 3 gram system: figure 1 shows form login, figure 2 shows

Large 4 5 2 5 chili plant data form, figure 3 shows weight form, figure 4

shows calculation form.
Decision making obtained weight for each criterion as follows :
C1 =30%; C2 = 25%; C3 = 20 %; C4 = 25%.

4.2. Calculation of weighting matrix

Decision making obtains following weight :

Vector weight : W= [0.30; 0.25; 0.20; 0.25] Create X matrix,
made from compatibility table as follows :

X=4 2 5 3

4544}
4 5 2 5

Firstly the matrix normalization is done how to calculate the
performance rating value normalized from alternatives to
attributes based on adjusted equations with the following types of
attributes:

Fig. 1: Form Login
R11 =4/max(4,4,4) = 4/4=1

R21 = 4/max(4,4,4) = 4/4 = 1
R31 = 4/max(4,4,4) = 4/4 = 1
R12 = 5/max(5,2,5) = 5/5 = 1
R22 = 2/max(5,2,5) = 2/5 = 0.4
R32 = 5/max(5,2,5) = 5/5 = 1
R13 = 4/max(4,5,2) = 4/5= 0.8

2 Data Tanaman Cabai — m] b

Data Tanaman Cabai

R23 = 5/max(4,5,2) = 5/5 = 1 Temis 1] =
R33 =2/max(4,5,2) =2/5=0.4 Kode [ =l |
R14 = 4/max(4,3,5) =4/5=0.8 Data Tanaman Cabai |
R24 = 3/maX(4,3,5) =3/5=0.6 No [ kode [ alternatif Jenis
R34 = 5/max(4,3,5) = 5/5 =1 . S

3 3|A3 Cabai Besar .
The second makes normalization of the R obtained from the result

of normalization of the X matrix. So that the normalized matrix R
is obtained as follows:

P ~=.}
1 1 04 0,8 Fig. 2: Chili plant data form
1 04 1 06

11 08 1

R =

Then the matrix W * R multiplication will be made and the sum of

multiplication results for get the best alternative by doing it

ranking the largest value with the equation as follows:

V1 = (0.30)(1)+(0.25)(1)+(0. 20)(0 4)+(0.25)(0.8)
=0.3+0.25+0.8+0.16 = 0.8 C1

V2 = (O.30)(1)+(0.25)(0.4)+(0.2)(1)+(0.25)(0.6)

S
=0.3+0.1+0.2+0.15= 0.75 : o = ’
V3 = (0.30)(1)+(0.25)(1)+(0.20)(0.8)+(0.25)(1) B e
= 0.3+0.25+0.16+0.25= 0.88 i - eq . pemives 13
The biggest value is in V3. So that the plant Large Chili is the e I' .
chosen alternative as the best alternative. _S“E’“_J :

Fig. 3: Weight form
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Fig. 4: Calculation form

5. Conclusion

By existence of this decision support system of superior chili plant,
it is expected: 1) System can obtain decision alternative in using
Simple Additive Weighting (SAW) method calculation that can be
reference of farmer in determining superior chili plant. 2) System
can obtain information about superior chili plant. 3) The results of
decision support system design of superior chili plant determina-
tion that the largest score was third alternative (A3), namely
large chili plant with a final score of 0.88.

The suggestion that author can point out from the results of this
study is the system can be further improved in terms of quality in
order to produce a new system that can include the determination
of superior chili plant with more effective methods, so as to get
the best alternative choice for farmers.
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